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Organizace:

Kazdy student: 1 gen/protein

v é ' 4

Zapocet: domaci ukoly: vyhledavani informaci o konkrétnim genu/proteinu

(kontrolovano pribézné nebo odevzdat v celku na konci semestru)

Ucast: 8/10 lekci (+ dalsi pouze s omluvenkou)
1 19.2. 2025 1 St 1730 - 18:05
2 24 2 2025 2 Po 1740 - 18:15
2 20.2. 2025 3 St 1730 - 18:05
. , , ., . ; o = 532025 4 St 1730 - 18:05
Zkouska: ,, pisemna“ u pocitace — soubor ukoll (2x5) 4 1032026 5 Poi7:40-18:15
4 12.3. 2025 6 St 1730 - 18:05
5 18.3.2025 ? St 1730 - 18:06
i 24 3. 2025 7 Po 1740 - 18:15
51 20.3. 2025 8 St 1730 - 18:05
T 2.4 2025 9 St 1730 - 18:05
B 7.4 2025 10 Po 1740 - 1815
Lze pridat termin pro ZK dfive (ne mezi 12.5.-17.5.) 10 2442006 (B X | Po {740- 15:15
12 5.5.2025 (11)  Po17:40- 18:15
14 1952026 /ZK? Poi740-18:15



Bioinformatika

= védni disciplina zabyvajici se rozsahlymi soubory biologickych dat.

Shromazdovani, zpracovani a analyza dat o sekvencich a strukture biologickych makromolekul

in silico prace Ci simulace na pocitaci (in vitro, in vivo) EHBZ-

% Uvod
do praktickeé
bioinformatiky

e i s

Izer - Richard J. Marhofer

efere Applied
el | Bioinformatics

An Introduction

A Reference

Neni tfeba nakupovat a instalovat programy, vse
béZi v ramci internetového prohlizece (+Java).

Indluding

Second Edition -




Vyhledavéni a ziskavani sekvenci z databazi (nukleotidovych (nt)-DNA / aminokyselinovych (AA)-protein)
Vypocet vlastnosti: nt/AA slozeni, molekulovd hmotnost, isoelektricky bod
Vypocet hydrofobicity/hydrofilicity protein(i, predpovéd antigennich oblasti
Predikce transmembranovych usek

Identifikace restrikénich mist, tvorba restrikénich map

Navrh primerl pro polymerazovou retézovou reakci (PCR)

,Otevirani“ ctecich ramcd - open reading frames (ORFs)

Predikce DNA/proteinovych sekundarnich struktur

Vyhledani 3-D struktury proteinu a organizace domén

Vyhledani podobnych sekvenci, klasifikace do rodin

Uréeni evoluénich vztahl mezi proteiny, kresleni evoluc¢nich stromu
Vypocet optimalniho parového/mnohondsobného porovnani

Vyhledani genovych polymorfism( (single nucleotide polymorphisms, SNPs)

Vyhleddavani hladin expresi jednotlivych gen(



—» Modelové zpracovani DUs

Literdrni rederée: DU1 /5 bod{ max.

Obdrzite 1 gen/protein/enzym (pf. NQO1)

-prihlaste se do predmétu v rdmci aplikace Moodle/Zaklady praktické bioinformatiky
1) zjistéte co znamena zkratka
2) vyhledejte 5 relevantnich zdroji o tomto genu/proteinu

- alespon jedno review

- alespon jeden ¢lanek z roku 2024 a mladsi

- 1 ¢lanek starsi nez rok 2015
3) zalozte si WEB Endnote ucet a importujte tyto zdroje do seznamu ,, My references”
4) vypiste néjakou zajimavost o vaSem proteinu
5) zjistéte H-index vaseho oblibeného profesora z FaF

»vse zpracujte do wordu/pdf/bloku OneNote (napftiklad formou vystrizku/print screen)
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Zaklady prakticke bioinformatiky

Téma 1/10

Prace s elektronickymi informacnimi zdroji

Vyhledavani informaci / literarni reserse

Cile:

Student bude schopen vyhledat relevantni literaturu k zadanému tématu,
napriklad pri priprave reserse na diplomovou praci.



literarni reserse

Explore

existing Search
4 s 7 inform_ation in Databases to
=Poskytne zaklad znalosti o tématu the field of locate major
identi works in the

keywords field

. Ascertain key
provide context researchers

, . for your own ' i
"|dentifikuje nesrovnalosti: mezery ve vyzkumu, konflikty v rgseach Elements workltlgngpiocn e

pfedchozich studiich, nezodpovézené otazky zbylé z jinych vyzkumd :
1n a

=Ukaze potrebu dalSiho vyzk divodnéni vaseho vyzk :
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NSVIRT o , . previous theories.
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Resersni projekt: ,NQO1”

Vyhledejte dostupné informace o NQO1, ziskejte co nejvice literarnich, sekvencnich, pfipadné i
strukturnich a dalSich udajd o tomto genu/proteinu.




Google ... NQO1

Create account g4 Log in

Article  Talk Read Edit View history |S€arch Q\

NAD(P)H dehydrogenase (quinone 1)

WIKIPEDIA
The Free Encyclopedia From Wikipedia, the free encyclopedia
) NAD(P)H dehydrogenase [quinone] 1 is an enzyme that in humans is encoded by the NQO1 gene ['!
Main page ] _ ) _ _ NAD(P)H dehydrogenase, quinone 1
Contents This gene is a member of the NAD(P)H dehydrogenase (quinane) family and encodes a cytoplasmic
Featured content 2-electron reductase. This FAD-binding protein forms homodimers and reduces quinanes to hydroquinones.
Current events This protein's enzymatic activity prevents the one electron reduction of quinones that results in the production
T e of radical species. Mutations in this gene have been associated with tardive dyskinesia (TD), an increased risk
Donate to Wikipedia of hematotoxicity after exposure to benzene, and susceptibility to various forms of cancer. Altered expression
of this protein has been seen in many tumors and is also associated with Alzheimer's disease (AD). Alternate
v Interaction transcriptional splice variants, encoding different isoforms, have been characterized ! Recent
Hel - ibili - ici -
p - pharmacological research suggests feasibility of genotype-directed redox chemotherapeutic intervention PDB rendering based on 1d4a.
About Wikipedia targeting NQO1*2 breast cancer, a common missense genotype encoding a functionally impaired NQO1
Community portal pmtein.[a] Available structures
Recent changes PDB Ortholog search: PDBe @, RCSB &
Contact page Interactions [edit List of PDB id codes [show]
UL NAD{P)H dehydrogenase (quinone 1) has been shown to interact with HSPA4 [ Identifiers
b Printiexport Symbols NQO1; DHQU: DIA4; DTD; NMOR1; NMORI;
References [edi] nR1




ChatGPT

co je to NQO1

NQO1 (NAD(P)H:chinon oxidoreduktaza 1) je enzym, ktery hraje daleZitou roli v ochrané bunék pred
oxida¢nim stresem a toxickymi Ucinky chinonowych sloucenin. Patii do skupiny flavoprotein( a wyuZziva

koenzym FAD (flavinadenindinukleotid) k redukci chinont na méné reaktivni hydrochinony.

Funkce NQO1:

1. Detoxifikace chinonid — Preménuje toxické chinony na méné Skedlivé hydrochinony, ¢imz zabranuje

vzniku volnych radikald.
2. Ochrana pied oxida¢nim stresem — Pomaha udrZovat redoxni rovnovahu v burikach.
3. Stabilizace tumor-supresorovych proteind — Napfiklad chrani p53 pfed degradaci.

4. Ucast v metabolismu lé€iv a toxind — MZe ovliviiovat Gcinnost nékterych chemoterapeutik.

Klinicky vyznam:
* Onkologie: Zvysena exprese NQO1 byla pozorovana u nékterych typd nadord, kde mize pfispivat k
rezistenci vaci |écbé.
* Farmakologie: NQO1 ovliviiuje metabolismus nékterych |&kd, napiiklad beta-lapachonu, ktery je

aktivovan timto enzymem.

*  Genetické mutace: Mutace v genu NQOT (napf. polymorfismus C609T) mohou ovlivnit jeho

enzymatickou aktivitu a zvysovat riziko nékterych onemocnéni.

Zajima té néco konkrétniho o NQO1?

+ @b Hledat @ Divod




Resersni projekt: NQO1

* NAD(P)H:chinonoxidoreduktasa




|[dentifikujte spravne vas gen

HUGO database

AGNC

HUGO Gene Nomenclature Committee

The resource for approved human gene nomenclature

Last updated: 2025-02-18

All download files including the archive files are now in a publicly accessible Google Storage Bucket. Downloads page links have been updated.




|[dentifikujte spravne vas gen

HUGO database
HGNC

# Genedata~ Tools~ Downloads-~

VGNC~ Contactus~ More~ Request symbol &

Search results

Gene

Filter by gene entry status

Approved

Filter by gene locus type

Protein-coding gene

Non-coding RNA 1
RMNA, long non-coding 1

Download all results

ET EEEL

|20 items per page

n

Items:1to 3 of 3

NQO1: NAD(P)H quinone dehydrogenase 1
HGNC ID HGNC:2874 Locus type Gene with protein product Status Approved
Matches Gene symbol: NQO1

NQO1-DT: NQO1 divergent transcript
HGNC ID HGNC: 55344 Locus type RNA, long non-coding Status Approved
Matches Gene name: NQO1 divergent transcript
Gene symbol: NQO1-DT

NQO1-AS1: NQO1 antisense RNA 1
HGNC ID HGNC 58115 Locus type RNA, long non-coding Status Approved
Matches Alias gene symbol: NQO1-AS
Gene name: NQO1 antisense RNA 1
Gene symbol: NQO1-AS1

Items: 1to 3 of 3




Literarni reserse: relevantni zdroje

odborné c¢lanky
> Pivodni odborny ¢lanek (original article)
> Souhrnny clanek (review)
o Kazuistika (case-report)




Pavodni odborny ¢lanek

prezentuje vysledky experimentalni prace

*nazev

*seznam autoru + jejich pracoviste
esouhrn (abstrakt

*(vod

*material a metody

*vysledky

ediskuse

*zaver

*seznam citované literatury

UP: Drags and Drag Resistance B (2018) 420-429

Contents lists avallable at ScienceDirect
LJP: Drugs and Drug Resistance

EI SEVIER journal homepage: www.elsevier.com/locatalijpddr

UDP-glycosyltransferase family in Haemonchus contortus: Phylogenetic
analysis, constitutive expression, sex-differences and resistance-related
differences

)

Petra Matouskova™, Lenka Lecovd”, Roz Laing®, Diana Dimunova®, Heiko Vogel?,

Lucie Raisovd Stuchlikovd®, Linh Thuy Nguyen®, Pavlina Kellerova®, Ivan Vokfal®, Jifi Lamka®,
Barbora Szotikova®, Maridn Vélady', Lenka Skalova®

*Deparmmenc of Biochemios! Sciences, Faculty of Pharmacy, Charles Untversiy, Heyrovekého 1303, €32 500 05, Hrads Krdlowd, Crech Republic

“irctaue of Immenalogy and Microbdsiogy, Firc ety of Medicine, Chertes Universty, Sudréekove 7, C2-129 06, Prague, Crech Republic
 Insctou of Blodeversy, Callegeof Maficat, ry Ly o of 464 Bearsden oad, Glasgow,

3 Ermomology, Hans-KnSl-Srqfle 8, DE-07745, Jena, Germany
* Deparmen of #armacsiogy Gnd TEEICOIogY, Foculty of PGS, CROrIEs UTIWEy, HEYrOvitens 2203, CZ-500 G5, Hrudee KT, CIech Repunec
 insaue o Paranesiogy, Skt Academy af Sciences, HUnkovg 3, SK-040 01, Koice, Slvasa

ARTICLEINFO ABSTRACT

Keyworts UDP.glycosyliransferases (UGT), catalysing conjugation of UDP.activated sugar donors to small lipoghilic che-
UDE.glycosyliransterase: micals, are widespread in living arganisms from bacteria to fungi, plant, or animals. The progress of gename
Reststance sequencing Bas cnabled an amemment of the UGT muligens famidy in Hammonches comtorms (farmily
Hurmeonclas comios: idac, Nematoda), a pasasite of small raminants. Hese we report 32

Dendfication putative UGT genes divided imo 15 UGT Emilies. Phylogenetic analysis in comparion with UGTs fram
Camorhabitis ciegans, & free-living model nematode, revealed several single member homologuss, a lack of the
dramatic gen: expansion seen i C. clpars bt sl severl familcs (U365, UCT356, UGTIGE) expanded in
M. contortus arly. The assessment of constitusive UGT mANA ion in K. adules id i
differences between females and males. In addition, we compered the expression of sclocted UGTs in the drug-
sensitive: I5E strain to two besmidazole-resistant sirains, IRE and WR, with different genetic backgrounds.
Camsitative expremion of UCTI68A2 was sigrificaraly bighes in both resistant srains than in the senstive sisic.
As resistant strains were able to deactivate wia the
sensitive strain, UGTI68B2 enbanced constifutive expression might contribute to drug resistance in AL contortus.

1. Introduction benzimidazole anthelmintics Is 3 mutation In the target site of Isotype 1

P-tubulin in three codans (FI67Y, E1G8A, F200Y) which disables

Haemonchus contarmus, a gestrointestinal parasite of small ruminanss,
has very high propensity to develop resistance to anthelmintic drugs,
which causes serlous economic Iosses worldwide (Gilleard and Redman,
2016). The frequent and often indiscriminate administration of an-
thelmintics In routine farming practice has led to widespread resistance
to all avallable anthelmintics, Including the most recently launched
drug, monepantel, less than five years after its inroduction to the
market (Mederos et al., 2014).

The mechanisms of resistance to varlous anthelmintics have been
extensively studied. The principsl mechanism of reststance to

binding of the benzimidazoles to their target molecule (Kowe and
Prichard, 2016). However, mutations in the isotype 1 f-tubulin gene
locus alone do not fully explain differences in the phenotypic reststance
level (¥ilmaz et al, 2017) suggesting additional mechanisms are In-
volved. Therefore, non-target mechanisms of resistance have also been
studied. Several studles have shown that nematode ATP-binding cas-
sette (ABC) transport proteins may play a role in drug resistance (re-
viewed In Matouskova et al, 2016). For example, different allele fre-
quencles of P {Pgp) genes In a Jected H.
contortus straln (Blackhall et al, 2008) and increased expression levels

* Corresponding author. Dept. of Biochemical Sciences, Faculty of Pharmacy, Charlea University, Akademiks Heyrovského 1203, CZ-500 05, Hrudec Krilove, Ceech

Republic
E-mall address: matcasp?

i o (P. Matoafkavs).

htrpac/ fdoi ot

10,1016/} ijpddr 2018.09.005

Received 26 June 2018; Recsived in revised form 17 September 2018; Accepted 18 Ssptember 2018

Available online 26 September 2018

22113207/ £ 2018 Published by Elsevier Lid on behalf of Australian Society for Parasitalogy. This is an open access arricle under the OC BY-NC.ND license

(http: ¢ /creativecommeons. org/licenses/BY-NC-ND/4.0/).




Souhrnny Clanek (review) ——

The Role of Xenobiotic-

-souhrn poznatkt v dané oblasti k uréitému datu

International Journal for Parasitology: Drugs and Drug Resistance 27 (2025) 100579

Contents lists available at ScienceDirect

International Journal for Parasitology:
Drugs and Drug Resistance

journal hemepage: www.elsevier.com/locate/ijpddr

*nazev

Biotransformation of anthelmintics in nematodes in relation to

*seznam autoru + jejich pracovisté drug resistance

Ondfej Vosala *, Josef Kratky “©, Petra Matouskova * &, Nikola Rychla “ @, Karolina Stérbova *©,
Lucie Raisova Stuchlikové *®, Ivan Vokfdl "®, Lenka Skéalova ™ ©

°souhrn (a bstra kt) oy Bt s, e it g Pk f P e 25 i 40,
of icology, Charles University in Prague, Faculty of Pharmacy, Heyravského 1203, Hradec Krdlové, €2-500 05, Caech Republic

*Uvod
In all organisms, the biotransformation of xenobiotics to less toxic and more hydrophilic compounds represents an effective defense strategy. In pathogens, the
biotransformation of drugs (used for their elimination from the host) may provide undesirable protective effects that could potentially compromise the drug's ef-
fcacy. Accordingly, increased drug deactivation via isnow as one of the of drug r The present study
\V4 \V4 V4 V4 the current dg the of drugs used to treat mainly nematodes, a group of parasites that are
. v . . _ asignificant health concern for humans and animals. The main biotransformation enzymes are introduced and their roles in in
preniedne Zpracovane TE€MaA (podobné jako kapitola e e e i eiiioin g sy, iy s i st e
of is in view of its to drug r i In the the main tasks awaiting scientists in this area are
outlined.
4 v IVIEI LRSI TT 01 X IODIOGS 15 CATENZE OY ANIES, WIBCT CONI[NES & DIOTETSIONTIEINN @ZYITES b Hersee Krilow, Cracnh Hepubhc
[ } Zave r and drug transporters (Figure 1), Bacause the alfects of drg be abol thaactiityof Depertment of Pharmacdogy and
Texieclogy, Charbis University in
¥MEs, theseenzymes play a crucial role in drug efficacy. For that reason, XMEs inhumans and Pragus, Faculty of PF
in food-p irmats have boan intansivaly studiad for alongtime. On theother hand, the  Heyrovsihe 1200, Hadse Krblovs,

X¥MEs of halminth parasites have boan relatively poody studiedin the past years [2]. Navartha- 500 05 Czech Regublic
less, halminths also possess XMEs that potentially protect them from toxdic xenobiotics, such
as anthelmintics, thereby reduding the afficacy of am:nammx: tharapy and ing o

*seznam citované literatury I e M e T o

@cmmn Traruds In Farsittiogy, Juns 2016, Vol 32 M0, 6 Wit dolorg0 10184 ot TG 02004 481
201 Sasvier Lt Al ights rassnad.




Kazuistika (case-report)

popis klinického pripadu

° nazev
e seznam autoru + jejich pracovisté
e souhrn (abstrakt)
* Uvod
e popis konkrétniho klinického pripadu
e popis klinickych nalez(, dosavadniho |é¢eni, metod
pouzitych k vysetreni, [écebného postupu, vysledku ...
e diskuse
e zaveér
e seznam citované literatury



Literarni reserse: relevantni zdroje

odborné c¢lanky
> Pivodni odborny ¢lanek (original article)

> Souhrnny clanek (review)
o Kazuistika (case-report)

Databdaze védeckych clankd
Odborné posudky (peer-reviewed proces)
X Predatorské casopisy



Literarni reserse: relevantni zdroje

Logické operatory: AND (musi obsahovat oba pojmy)

OR (alespon jeden z pojmu)

NOT (vylouci druhy pojem)

* (zastupny znak-nahrazuje koncovku)
? (zastupny znak-nahrazuje pismeno)

,raze” (vyhledava spojeni slov)



Literarni reserse
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[J 1 Rational designed highly sensitive NQO1-activated near-infrared fluorescent probe combined with NQO1 substrates in
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